Bilingualism represents an interesting model of possible experience-dependent alterations in brain structure. The current study examines whether interhemispheric adaptations in brain structure are associated with bilingualism. Corpus callosum volume and cortical thickness asymmetry across 13 regions of interest (selected to include critical language and bilingual cognitive control areas) were measured in a sample of Spanish-English bilinguals and age-and gender-matched monolingual individuals (N ¼ 39 per group). Cortical thickness asymmetry of the anterior cingulate region differed across groups, with thicker right than left cortex for bilinguals and the reverse for monolinguals. In addition, two adjacent regions of the corpus callosum (mid-anterior and central) had greater volume in bilinguals. The findings suggest that structural indices of interhemispheric organization in a critical cognitive control region are sensitive to variations in language experience.
a b s t r a c t
Bilingualism represents an interesting model of possible experience-dependent alterations in brain structure. The current study examines whether interhemispheric adaptations in brain structure are associated with bilingualism. Corpus callosum volume and cortical thickness asymmetry across 13 regions of interest (selected to include critical language and bilingual cognitive control areas) were measured in a sample of Spanish-English bilinguals and age-and gender-matched monolingual individuals (N ¼ 39 per group). Cortical thickness asymmetry of the anterior cingulate region differed across groups, with thicker right than left cortex for bilinguals and the reverse for monolinguals. In addition, two adjacent regions of the corpus callosum (mid-anterior and central) had greater volume in bilinguals. The findings suggest that structural indices of interhemispheric organization in a critical cognitive control region are sensitive to variations in language experience.
© 2016 Elsevier Ltd. All rights reserved.
Introduction
Speakers of more than one language must meet demands during language use that monolingual speakers do not face. Determining which language to speak in a given situation, suppressing features of the unintended language, and smoothly switching between languages when necessary requires additional resources beyond those recruited by single language users (Green & Abutalebi, 2013) . Behavioral studies have demonstrated that bilingualism is associated with some enhanced cognitive functions (Bialystok, Craik, & Luk, 2012 ; but see also; Paap & Greenberg, 2013) and functional neuroimaging research reveals recruitment of additional neural systems during bilingual language use. For example, during picture naming, French-German bilinguals had increased activation in the left anterior cingulate and left caudate in a language switching context relative to a single language context (Abutalebi et al., 2008) . Effects of bilingualism can also be seen in a single language context when bilinguals encounter similar words that have different meanings in their two languages (interlingual homographs, van Heuven, Schriefers, Dijkstra, & Hagoort, 2008) . Dutch-English bilinguals evidenced greater activation for such homographs, relative to control English words, in the left inferior prefrontal cortex; response conflict engendered by the homographs in an English-only lexical decision task additionally produced increased activation in medial prefrontal regions (pre-supplementary motor and anterior cingulate regions). Neither effect was seen in English monolingual participants (van
